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In this investigation we analyze observations of the early type
sp: ra l  ga laxy  M8l  (NGC 3031)  made w i th  the  Westerbork  Synthes is  Rad io
le iescope in  the  Z l -cm l ine  o f  neut ra l  a tomic  hydrogen.  The angu lar  reso lu t ion
- .  2 4 " x Z 6 "  w h i c h ,  a t  a  d i s t a n c e  o f  3 . 2 5  M p c ,  c o r r e s p o n d s  t o  a  l i n e a r  r e s o l u -
: : rn  in  the  p lane o f  the  sky  o f  380x400 pc ,  o r  400x800 pc  in  the  p lane o f  the
! -aaxv .  We conf ine  ourse lves  to  an  area  o f  33rx37r .  A  ve loc i ty  range f rom -300
-< : -  s  to  +320 km/s  is  covered a t  a  reso lu t ion  o f  Z7  k rn f  s .
In general there is reasonable qualitative agreement woith the
.Êsu l . ts  o f  Got tesman and Wel iachew ( I974) .  However ,  we f ind  I .9x  l0 '  M"  o f
:-ertral hydrogen in our maps and conclude that a substantial amount of HI must
:a  lack ing .  Th is  can be  a t t r ibu ted  to  cer ta in  reduc t ion  procedures ,  sens i t i v i t y ,
a :d  the  l im i ted  coverage o f  the  (u ,v ) -p lane c lose  to  the  or ig in .  'We in tend to
:Èpeat part of the reduction for a definit ive publication. Some of the present
:êsu1ts  shou ld  there fore  be  regarded as  pre l lm inary .  In  th is  thes is "we approx i -
: : ' -a re  the  miss ing  HI  by  a  d isk  w i th  a  sur face  dens i ty  o f  I .5  Ma/nc- .
The cent ra l  reg ions  exh ib i t  a  marked lack  o f  HI ,  whereas  be-
: r 'een  4  and l0  kpc  rad ius  the  average sur face  dens i ty  o f  neut ra l  hydrogen is
:ear ly  cons tan t .  The d is t r ibu t ion  o fHI  (F igs .  3  -  8 )  shows a  d is t inc t  regu la r
: r 'o -a rmed sp i ra l  pa t te rn  wh ich  can be  we l l  approx imated by  a  logar i thmic
sp i ra l  w i th  a  p i tch  ang le  o f  I5 " .  There  is  a  cLose cor respondence w i th  the  op t ica l
sp i ra l  s t ruc tu re .  We es t imate  the  dens i ty  cont ras t  (peak- to -average ra t io )  to  be
2.  In  the  eas tern  arm beyond a  rad ius  o f  6  kpc  the  cont ras t  i s  d is t inc t l y  h igher
and reaches  a  va lue  o f  3 .  Outs ide  l0  kpc  rad ius  two ou ter  a rm- fea tures  deve lop
c lose  to  the  major  ax is ,  Wi th in  R =  I3  kpc  the  eas tern  ha l f  o f  the  ga laxy  con-
:a ins  about  50o/o  more  HI  than the  western  ha l f .  A t  la rger  rad i i ,  on  the  eas tern
s i d e  o f t h e  g a l a x y t w o l a r g e  H I  c o m p l e x e s  a r e  d e t e c t e d .  T h e s e  m a y b e  p a r t  o f a
br idge connect ing  M8l  and M82.
From the  ve loc i ty  f ie ld  (F ig .  I3 )  we de termine va lues  fo r  the
pos i t ion  ang le  o f  the  major  ax is  (332"  +  3" ) ,  the  inc l ina t ion  ang le  (59 '  +  2 ' ) ,
ihe  sys temic  ve loc i ty  ( -40  km/s  +  5  km/s) ,  and we der ive  a  ro ta t ion  curve ,
\ \ ' i th in  l0  kpc  the  ro ta t ion  curves  f rom the  nor thern  and southern  ha lves  do  no t
d i f fe r  very  much.  Outs ide  l0  kpc  the  curve  f rom the  nor thern  ha l f  inc reases ,
whereas  the  one f rom the  southern  ha l f  con t inues  to  decrease.  To  the  ro ta t ion
curve  (us ing  beyond l0  kpc  on ly  the  southern  ha l f )  we f i t  a  mass  mode l  cons is t ing
of three flattened inhomogeneous spheroids and a disk component. This model
y i e l d s  a  t o t a l  m a s s  o f  0 . 9 x 1 0 1 r M O  o u t  t o  2 0  k p c .  B e t w e e n  8  a n d  l 0  k p c  t h e
ro ta t ion  curve  decreases  very  s teep ly ;  i t  i s  no t  c lear  whether  th is  rea l l y  re f lec ts
the  mass  d is t r ibu t ion .
A compar ison rv i th  the  photomet ry  by  Brandt  e t  a1 .  (1972)
revea ls  va lues  fo r  the  mass- to -1 igh t  ra t io  be tween 2 .5  and 6 ,  th roughout  the
ga laxy  (up  to  a  rad ius  o f  lZ  kpc) .  The re la t i ve  HI  mass  inc reases  ou tward  to
to  about  15  o /o  a t  l0  kpc ,  and may remain  cons tan t  beyond tha t  rad ius .  The
B-V co lo r  decreases  a lmost  l inear ly  be tween 4  and l0  kpc  bu t  exh ib i ts  a  s t rong
red peak at R = 10.7 kpc. There'is a shift bet:ween the spiral ridges of HI and
of the bluest color. This shift corresponds to a time lag of the order of l0
million years for the young stars with respect to the highest HI density.
From the velocity field and the mass model a residfual velocity
field is constructed which should contain only the line-of-sight components of
all non-circular velocities. This residual velocity field is compared with simi-
Iar fields predicted by linear density-wave-theory models. A reasonable agree-
ment can be achieved by assuming a phase shíft of 20" between the HI spiral
arms and the potential minimur:r. In our models we adopt a pattern speed of
20krnlslkpc, the inner Lindblad resonance at 2.6 kpc and corotation at
10 .  I  kpc .
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